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Description

Field of application of the invention

[0001] The invention relates to (E)-N-(2-amino-phe-
nyl)- 3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide salts, which are used in
the pharmaceutical industry for the production of phar-
maceutical compositions.

Technical background

[0002] Transcriptional regulation in cells is a complex
biological process. One basic principle is regulation by
posttranslational modification of histone proteins, namely
histone proteins H2A/B, H3 and H4 forming the octameric
histone core complex. These complex N-terminal modi-
fications at lysine residues by acetylation or methylation
and at serine residues by phosphorylation constitute part
ofthe so called "histone code" (Strahl & Ellis, Nature 403,
41-45, 2000). In a simple model, acetylation of positively
charged lysine residues decreases affinity to negatively
charged DNA, which now becomes accessible for the
entry of transcription factors.

[0003] Histone acetylation and deacetylation is cata-
lysed by histone acetyltransferases (HATs) and histone
deacetylases (HDACSs). HDACs are associated with tran-
scriptional repressor complexes, switching chromatin to
a transcriptionally inactive, silent structure (Marks et al.
Nature Cancer Rev 1, 194-202, 2001). The opposite
holds true for HATs which are associated with transcrip-
tional activator complexes. Three different classes of
HDACs have been described so far, namely class |
(HDAC 1-3, 8) with Mr = 42-55 kDa primarily located in
the nucleus and sensitive towards inhibition by Trichos-
tatin A (TSA), class Il (HDAC 4-7, 9, 10) with Mr =
120-130kDa and TSA sensitivity and class Il (Sir2 homo-
logues) which are quite distinct by their NAD* depend-
ency and TSA insensitivity (Ruijter et al. Biochem.J. 370,
737-749, 2003; Khochbin et al. Curr Opin Gen Dev 11,
162-166, 2001; Verdin et al. Trends Gen 19, 286-293,
2003). HDAC 11 with Mr = 39kDa was cloned recently
and displayed homology to class | and Il family members
(Gao et al. J Biol Chem 277,25748-25755, 2002). HATs
and HDACs exist in large complexes together with tran-
scription factor and platform proteins in cells (Fischle et
al. Mol Cell 9, 45-47, 2002). Surprisingly, only about 2%
of all genes are regulated by histone acetylation as esti-
mated based on differential display analysis of 340 genes
and TSA as the reference HDI (von Lint et al. Gene Ex-
pression 5, 245-253, 1996). New studies with SAHA in
multiple myeloma cells showed that these transcriptional
changes can be grouped into distinct functional gene
classes important for e.g. regulation of apoptosis or pro-
liferation (Mitsiades et al. Proc Natl Acad Sci 101, pp540,
2004).

Substrates different to histone proteins exist. For HDACs
these include transcription factors like p53 and TFII E /

10

15

20

25

30

35

40

45

50

55

or chaperones like Hsp90 (Johnstone & Licht, Cancer
Cell 4, 13-18, 2003). Therefore the correct name for
HDACs would be lysine-specific protein deacetylases.
As a consequence of these findings, inhibitors of HDACs
effect not only chromatin structure and gene transcription
butalso protein function and stability by regulating protein
acetylation in general. This function of HDACSs in protein
acetylation might also be important for understanding of
immediate gene repression by treatment with HDIs (von
Lint et al. Gene Expression 5, 245-253, 1996). In this
regard, proteins involved in oncogenic transformation,
apoptosis regulation and malignant cell growth are of par-
ticular importance.

[0004] Different publications highlight the importance
of histone acetylation for cancer development (reviewed
by Kramer et al. Trends Endocrin Metabol 12, 294-300,
2001; Marks et al. Nature Cancer Rev 1, 194-202, 2001).
These diseases include

(i) mutations of the HAT cAMP response element
binding protein (CBP) associated with Rubinstein-
Taybi syndrome, a cancer predisposition (Murata et
al. Hum Mol Genet 10, 1071-1076, 2001),

(ii) aberrant recruitment of HDAC1 activity by tran-
scription factors in acute promyelocytic leukemia
(APL) by the PML-retinoic acid receptor a fusion
gene (He et al. Nat genet 18, 126-135, 1998),

(i) aberrant recruitment of HDAC activity by the
overexpressed BCL6 protein in non-Hodgkins lym-
phoma (Dhordain et al. Nuceic Acid Res 26,
4645-4651, 1998), and finally

(iv) aberrant recruitment of HDAC activity by the
AML-ETO fusion protein in acute myelogenous
leukemia (AML M2 subtype; Wang et al. Proc Natl
Acad Sci USA 95, 10860-10865, 1998). In this AML
subtype, the recruitment of HDACL1 activity causally
leads to gene silencing, a differentiation block and
oncogenic transformation.

(v) HDAC1 gene knock-out in mice showed that
HDACL1 has a profound function in embryonal stem
cell proliferation by repressing cyclin-dependent ki-
nase inhibitors p21wafl and p27kiPl (Lagger et al.
Embo J. 21, 2672-2681, 2002).

Since p21vafl js induced by HDIs in many cancer
cell lines, HDAC1 might be a crucial component in
cancer cell proliferation as well. Initial SiRNA based
gene-knock down experiments in HeLa cells support
this hypothesis (Glaser et al. 310, 529-536, 2003).

(vi) HDAC2 is overexpressed in colon carcinoma up-
on constitutive activation of the wnt/B-catenin/TCF
signalling pathay by loss of functional adenomatosis
polyposis coli (APC) protein as reported by Zhu et
al. recently (Cancer cell 5, 455-463, 2004).

[0005] On the molecular level, a plethora of published
data with various HDAC inhibitors like Trichostatin A
(TSA) showed that many cancer relevant genes are up-
or down regulated. These include p21wafl Cyclin E,
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transforming growth factor 3 (TGFf), p53 or the von Hip-
pel-Lindau (VHL) tumor suppressor genes, which are up-
regulated, whereas Bcl-XL, bcl2, hypoxia inducible factor
(HIF)1a, vascular endothelial growth factor (VEGF) and
cyclin A/D are down-regulated by HDAC inhibition (re-
viewed by Kramer et al. Trends Endocrin Metabol 12,
294-300, 2001). HDAC inhibitors arrest cells at G1 and
G2/M within the cell cycle and deplete S-phase cells, as
shown for Depsipeptide as an example (Sandor et al.,
British J Cancer 83, 817-825, 2000). HDAC inhibitory
compounds induce p53 and caspase 3/8 independent
apoptosis and have broad anti-tumor activity. Anti-ang-
iogenic activity was described also, which might be re-
lated to down-regulation of VEGF and HIF1a. In summa-
ry, HDAC inhibition effects tumor cells at different molec-
ular levels and multiple cellular proteins are targeted.
[0006] Interestingly, HDAC inhibitors were found to in-
duce cellular differentiation and this pharmacological ac-
tivity might contribute to their anti-cancer activity as well.
For example it was shown recently that suberoylanilide
hydroxamic acid (SAHA) induces differentiation of breast
cancer cell lines, exemplified by resynthesis of milk fat
membrane globule protein (MFMG), milk fat globule pro-
tein and lipid (Munster etal. Cancer Res. 61, 8492, 2001).
[0007] There is growing rational for synergism of
HDAC inhibitors with chemotherapeutic as well as target
specific cancer drugs. For example, synergism was
shown for SAHA with the kinase/cdk inhibitor flavopiridol
(Alemenara et al. Leukemia 16, 1331-1343, 2002), for
LAQ-824 with the bcr-abl kinase inhibitor Glivec in CML
cells (Nimmanapalli et al. Cancer Res. 63, 5126-5135,
2003), for SAHA and Trichostatin A (TSA) with etoposide
(VP16), cisplatin and doxorubicin (Kim et al. Cancer Res.
63, 7291-7300, 2003) and LBH589 with the hsp90 inhib-
itor 17-allyl-amino-demethoxy-geldanamycin (17-AAG;
George et al. Blood online, Oct.28, 2004). Also it was
shown that HDAC inhibition causes reexpression of es-
trogen or androgen receptors in breast and prostate can-
cer cells with the potential to resensitize these tumors to
anti-hormone therapy (Yang et al. Cancer Res. 60,
6890-6894, 2000; Nakayama et al. Lab Invest 80,
1789-1796, 2000).

[0008] HDAC inhibitors from various chemical classes
were described in the literature with four most important
classes, namely (i) hydroxamic acid analogs, (ii) benza-
mide analogs, (iii) cyclic peptides / peptolides and (iv)
fatty acid analogs. A comprehensive summary of known
HDAC inhibitors was published recently by Miller et al.
(J Med Chem 46, 5097-5116, 2003). There is only limited
data published regarding specificity of these histone
deacetylase inhibitors. In general most hydroxamate
based HDI are not specific regarding class | and || HDAC
enzymes. For example. TSA inhibits HDACs 1, 3, 4, 6
and 10 with ICy values around 20nM, whereas HDAC8
was inhibited with IC5g = 0.49 uM (Tatamiya et al, AACR
Annual Meeting 2004, Abstract #2451). But there are ex-
ceptions like the experimental HDI Tubacin, selective for
the class Il enzyme HDAC 6 (Haggarty et al. Proc natl
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Acad Sci USA 100, 4389-4394, 2003). In addition, data
on class | selectivity of benzamide HDIs are emerging.
MS-275 inhibited class | HDAC1 and 3 with ICgy = 0.51
wM and 1.7pM, respectively. In contrast class Il HDACs
4,6, 8 and 10 were inhibited with IC5, values of >100uM,
82.5uM and 94.7u.M, respectively (Tatamiya et al, AACR
Annual Meeting 2004, Abstract #2451). So far it is not
clear if specificity towards HDAC class | or Il enzymes or
a defined single isoenzyme should be superior regarding
therapeutic efficacy and index.

[0009] Clinical studies in cancer with HDAC inhibitors
are on-going, namely with SAHA (Merck Inc.), Valproic
acid, FK228 /Depsipeptide (Gloucester Pharmaceuticals
/ NCI), MS275 (Berlex-Schering ), NVP LBH-589 (No-
vartis), PXD-101 (Topotarget / Curagen), MGCD0103
(Methylgene Inc) and Pivaloyloxymethylbutyrate / Pivan-
ex (Titan Pharmaceuticals).

[0010] These studies showed first evidence of clinical
efficacy, highlighted recently by partial and complete re-
sponses with FK228 / Depsipeptide in patients with pe-
ripheral T-cell lymphoma (Plekarz et al. Blood, 98,
2865-2868, 2001) and diffuse large B-cell ymphoma by
SAHA (Kelly et al. J. Clin. Oncol. 23, 3923-3931, 2005).
[0011] Recentpublicationsalso showed possible med-
ical use of HDAC inhibitors in diseases different to can-
cer. These diseases include systemic lupus erythemato-
sus (Mishraetal. J Clin Invest 111, 539-552, 2003, Reilly
et al. J. Immunol. 173, 4171-4178, 2004), rheumatoid
arthritis (Chung et al. Mol Therapy 8, 707-717, 2003;
Nishida et al. Arthritis & Rheumatology 50, 3365-3376,
2004), inflammatory diseases (Leonietal. Proc Natl Acad
Sci USA 99, 2995-3000, 2002) and neurodegenerative
diseases like Huntington’s disease (Steffan et al. Nature
413, 739-743, 2001, Hockly et al. Proc Natl Acad Sci
USA 100(4):2041-6, 2003).

[0012] Cancer chemotherapy was established based
on the concept that cancer cells with uncontrolled prolif-
eration and a high proportion of cells in mitosis are killed
preferentially. Standard cancer chemotherapeutic drugs
finally kill cancer cells upon induction of programmed cell
death ("apoptosis") by targeting basic cellular processes
and molecules, namely RNA/DNA (alkylating and car-
bamylating agents, platin analogs and topoisomerase in-
hibitors), metabolism (drugs of this class are named anti-
metabolites) as well as the mitotic spindle apparatus (sta-
bilizing and destabilizing tubulin inhibitors). Inhibitors of
histone deacetylases (HDIs) constitute a new class of
anti cancer drugs with differentiation and apoptosis in-
ducing activity. By targeting histone deacetylases, HDIs
effect histone (protein) acetylation and chromatin struc-
ture, inducing a complex transcriptional reprogramming,
exemplified by reactivation of tumor suppressor genes
and repression of oncogenes. Beside effecting acetyla-
tion of N-terminal lysine residues in core histone proteins,
non-histone targets important for cancer cell biology like
heat-shock-protein 90 (Hsp90) or the p53 tumor suppres-
sor protein exist. The medical use of HDIs might not be
restricted to cancer therapy, since efficacy in models for
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inflammatory diseases, rheumatoid arthritis and neuro-
degeneration was shown.

[0013] Benzoyl or acetyl substituted pyrrolyl propena-
mides are described in the public literature as HDAC-
inhibitors, whereas the connectivity of the acyl-group is
at position 2 or 3 of the pyrrole scaffold. (Mai et.al., Jour-
nal Med.Chem. 2004, Vol. 47, No. 5, 1098-1109; or Rag-
no et al., Journal Med.Chem. 2004, Vol. 47, No. 5,
1351-1359). Further pyrrolyl substituted hydroxamic acid
derivatives are described in US4960787 as lipoxygenase
inhibitors or in US6432999 as cyclooxygenase inhibitors.
[0014] Various compounds, which are said to be
HDAC inhibitors, are reported in WO 01/38322; Journal
Med. Chem. 2003, Vol. 46, No. 24, 5097-5116; Journal
Med. Chem. 2003, Vol. 46, No. 4, 512-524; Journal Med.
Chem. 2003, Vol. 46, No. 5, 820-830; and in Current
Opinion Drug Discovery 2002, Vol. 5, 487-499.

[0015] Addressing the remaining need in the art for
new, well-tolerated and more efficacious inhibitors of
HDACs, WO 2006/097474 describes novel N-sulpho-
nylpyrrole derivatives, which differ profoundly from prior
art compounds and are effective inhibitors of histone
deacetylases having surprising and particularly advan-
tageous properties.

[0016] Among them the hydrochloride salt of (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide is exemplified.
[0017] However, compounds disclosed in WO
2006/097474 still suffer from a relatively low solubility
and/or high hygroscopicity.

Description of the invention

[0018] In accordance with a first aspect of the present
invention, new salts of (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide have now been synthesized,
which are described in more detail below and surprisingly
show a superior dissolution behavior than the free base
and have a higher stability than the hydrochloride salt of
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide  as
disclosed in WO 2006/097474. These salts display dif-
ferent polymorphic forms, which may also result in a bet-
ter bioavailability of the drug substance.

[0019] The presentinvention thus relates in a first gen-
eral aspect to certain salts of (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide that are characterized by an im-
proved dissolution behavior and a lower hygroscopicity,
when compared to the known hydrochloride salt.
[0020] Inafurther aspectthe present invention relates
to salts of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3- yl}-acryla-
mide, selected from the group consisting of hydrobro-
mide, methansulfonate, hemi ethane-1,2-disulfonate,
benzenesulfonate, toluenesulfonate and 2-naphthale-
nesulfonate.
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[0021] A particularly preferred aspect of the present
invention is the toluenesulfonate salt of (E)-N-(2-amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide. It was unexpectedly
found that this salt has a particularly high dissolution ve-
locity, in addition to a high solubility, as well as an en-
hanced stability, when compared to the known hydro-
chloride salt, and thus is expected to show superior phar-
macokinetic properties in vivo.

[0022] In a third aspect the present invention relates
to certain polymorphs of the hydrobromide, the meth-
ansulfonate, the hemi ethane-1,2-disulfonate, the ben-
zenesulfonate, the toluenesulfonate and the 2-naphtha-
lenesulfonate salt, respectively, of the (E)-N-(2-amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide, which are character-
ized by their respective powder X-ray diffractograms and
in particular by the main peaks of their respective powder
X-ray diffractograms.

Brief description of drawings

[0023]

Figure 1: XRPD pattern of partially amorphous
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyra-
zol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acryla-
mide

Figure 2: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide polymorph
A

Figure 3: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide polymorph
B

Figure 4: XRPD pattern of (E)-N-(2-amino-phenyl)-
3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide monohydrochloride

Figure 5: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide  dihydro-
chloride

Figure 6: XRPD pattern of partially amorphous
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyra-
zol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acryla-
mide methansulfonate

Figure 7: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide meth-
ansulfonate
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Figure 8: XRPD pattern of (E) -N- (2-amino-phenyl)
-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfo-

nyl]-1H-pyrrol-3-yl}-acrylamide hemi ethane-1,2-
sulfonate

Figure 9: XRPD pattern of (E)-N-(2-amino-phenyl)-
3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide benzenesulfonate

Figure 10: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph A

Figure 11: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph B

Figure 12: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph C

Figure 13: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph D

Figure 14: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph E

Figure 15: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph F

Figure 16: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph G

Figure 17: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide toluene-4-
sulfonate polymorph H

Figure 18: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide naphtha-
lene-2-sulfonate polymorph A+B

Figure 19: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide naphtha-
lene-2-sulfonate polymorph A+B
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Figure 20: XRPD pattern of crystalline (E)-N-(2-ami-
no-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide naphtha-
lene-2-sulfonate polymorph C

Best mode for carrying out the invention

[0024] The salts of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide according to the invention can be obtained
by dissolving the free base of this compound in a suitable
solvent (e.g. a ketone, such as acetone, methyl ethyl ke-
tone or methyl isobutyl ketone, an ether, such as diethyl
ether, tetrahydrofuran or dioxane, a chlorinated hydro-
carbon, such as methylene chloride or chloroform, or a
low molecular weight aliphatic alcohol such as methanol,
ethanol or isopropanol) which contains the desired acid,
or to which the desired acid is then added. The salts are
obtained by filtering, reprecipitating, precipitating with a
nonsolvent for the addition salt or by evaporating the sol-
vent. Salts obtained can be converted by alkalization or
by acidification into the free compound, which in turn can
be converted into further salts. In this way, pharmaco-
logically intolerable salts can be converted into pharma-
cologically tolerable salts.

[0025] Depending onthe reaction conditions used, the
amount of the respective acid anion contained in the salts
may lie in the range from about 0.1 to about 5 mol equiv-
alents of the free base, more precisely from about 0.3 to
about 3 mol equivalents, more precisely from about 0.6
to about 2,4 mol equivalents, determined according to
art-known procedures, e.g. titration or NMR-methods.
[0026] Crystalline salts of (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide can be obtained by a process
comprising the step of crystallization or recrystallization
of any form or mixtures of any forms with acid in a solution
comprising an organic solvent (e.g. an alcohol like meth-
anol or ethanol, or a ketone like acetone) or a mixture of
organic solvents, or mixtures thereof with water, or only
water.

[0027] Polymorphs can be obtained by a number of
methods known in the art. Such methods include, without
being restricted to, solvent (re)crystallization, precipitat-
ing with a nonsolvent, rapid evaporation, slow evapora-
tion, rapid cooling, slow cooling and the like. Solvates or
particularly the hydrates of the salts according to this in-
vention can be prepared in a manner known per se, e.g.
in the presence of the appropriate solvent. Hydrates may
be obtained from water or from mixtures of water with
polar organic solvents (for example alcohols, e.g. meth-
anol, ethanol or isopropanol, or ketones, e.g. acetone).
The salts according to the presentinvention include each
and every solvate and hydrate that can be formed there-
with, and each and every crystalline semi-crystalline or
amorphous form. Crystalline forms are generally pre-
ferred.

[0028] The following examples serve to illustrate the
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invention further without restricting it.

Examples

[0029] The XRPD (X-ray powder diffraction) measure-
ments given in the following are performed in transmis-
sion (U=40 kV, I=30mA, Cu-Ka). (E)-N-(2-Amino-phe-
nyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide

Partially amorphous

[0030] 3.82 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl- 1H-pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide dihydrochloride was suspended in 38 mL
water and 2.7 mL aq. ammonia solution (25%) was add-
ed. The suspension was stirred for 1 h and filtered. The
filter cake was washed with 19 mL water and dried. An
off-white solid (3.09 g) was obtained.

The characteristic peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in Table
1 and substantially shown in Figure 1.

Table 1: XRPD pattern of partially amorphous
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-

yl}-acrylamide comprising the following peaks

(relative intensities > 10)

2Theta I (rel)

4.2 100.0

9.9 15.0

10.5 15.6

11.5 11.2

12.8 16.6

16.3 58.5

19.7 21.9

211 11.3

23.2 38.5

241 12.6

24.5 11.2

25.9 21.9

27.3 18.2

32.6 11.2
Crystalline polymorph A

[0031] 10.0 g of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-

methyl-1H-pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide dihydrochloride (19.2 mmol) was treated
with a mixture of 300 ml THF and 375 ml of an aqueous
Na,CO5-solution (8 %). The aqueous phase was sepa-
rated and extracted with 100 ml THF. The combined or-
ganic phases were treated with 235 ml water and the
organic part of the mixture is evaporated. By this, the free
bases separate as brownish solid. The aqueous solution
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was dekanted off, and the residue was dissolved in 120
ml THF, adsorbed on 100 g silicagel-60 (Merck) and chro-
matographed with 470 g silicagel-60 (Merck). The com-
pound was eluted with CHCIl;/MeOH (20:1). The product
containing fractions were carefully evaporated. 6.00 g of
a colorless solid were obtained. The characteristic peaks
of the X-ray powder diffraction pattern of this salt are
substantially summarized in Table 2 and substantially
shown in Figure 2.

Table 2: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
polymorph A comprising the following peaks
(relative intensities > 10)

2Theta I(rel)
12.0 14.9
145 324
14.9 28.4
15.6 26.2
175 28.1
18.1 36.8
18.7 56.3
20.2 100.0
21.1 40.7
215 20.6
22.4 16.4
23.1 43.7
24.9 11.0
25.7 13.7
26.5 57.0

Crystalline polymorph B

[0032] 20.0 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl- 1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide dihydrochloride was suspended in 200 mL
water and 100 mL ethanol. 8.7 mL ag. ammonia solution
(25%) was added and the suspension was stirred for 1
h. The suspension was filtered; the filter cake was
washed with 100 mL water and dried. An off-white solid
(16.4 g) was obtained. The solid (10.0 g) was suspended
in 200 mL ethanol and refluxed for 10 min. After cooling
to room temperature the suspension was filterd and
dried. An off-white solid (8.8 g) was obtained. The char-
acteristic peaks of the X-ray powder diffraction pattern
of this salt are substantially summarized in Table 3 and
substantially shown in Figure 3.
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Table 3: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
polymorph B comprising the following peaks
(relative intensities > 10)

2Theta I(rel)

13.9 15.7

15.3 100.0

16.9 37.7

18.9 48.6

19.8 41.3

215 13.6

219 16.3

22.2 15.9

23.7 29.3

24.2 28.3

25.6 135

27.8 17.9

28.0 15.5

[0033] (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-

1H-pyrazol- 4- yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide monohydrochloride

[0034] To 225 mg (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol- 3-
yl}-acrylamide (0.50 mmol) in 20 ml of warm methanol a
solution (3.13 mL, 0.5 mmol) of HCI in methanol (to 4 mL
4N HClyqe0us Methanol was added to a final of 100 mL
= 0.16 mmol/mL) was added dropwise. Immediately, a
yellowish oil separated. By adding diethyl ether (10 mL)
the full separation was done. The resulting solid was dried
overnight. Yield: 248 mg (102 %); yellowish solid; MP:
150-164 °C, sinter. The compound contained 0.91
HCI/Mol.

The characteristic peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in Table
4 and substantially shown in Figure 4.

Table 4: XRPD pattern of (E)-N-(2-amino-phenyl)-
3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
monohydrochloride comprising the following
peaks (relative intensities > 10)

2Theta I(rel)
6.7 47.4
9.1 65.0
13.4 70.1
22.2 100.0
27.0 72.2
[0035] (E)-N-(2- Amino- phenyl)- 3- {1-[4-(1- methyl-

1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide dihydrochloride
[0036] 5.0 g [2-((E)-3-{1-[4-(1-Methyl-1H-pyrazol-4-
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no)-phenyl]-carbamic acid tert-butyl ester was suspend-
ed in 90 mL THF and 7.5 mL water. 7.5 mL ag. hydro-
chloric acid (37%) was added and the suspension was
stirred at 60°C for 4 h. After cooling to room temperature
the suspension was filtered, the filter cake was washed
with 20 mL THF and dried. An off-white solid (3.7 g) was
obtained. The compound contained 1.82 HCI/Mol. The
characteristic peaks of the X-ray powder diffraction pat-
tern of this salt are substantially summarized in Table 5
and substantially shown in Figure 5.

Table 5: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
dihydrochloride comprising the following peaks
(relative intensities> 10)

2Theta I(rel)
5.8 27.6
6.7 13.7
13.9 13.3
14.3 100.0
16.5 36.6
17.5 48.9
17.8 12.2
18.3 14.7
19.4 20.1
20.8 17.9
23.0 13.9
233 12.6
23.6 33.4
23.8 12.6
24.2 28.5
24.3 314
24.7 16.0
255 55.1
26.2 46.0
26.7 11.8
26.9 13.8
27.1 19.7
27.8 17.2
28.0 22.3
28.5 14.1
28.8 10.6
29.1 16.2
29.3 10.6
32.0 11.1
[0037] (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-

1H-pyrazol- 4- yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide hydrobromide

[0038] To00.21 g of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide in 4 ml THF a solution of 0.169 ml of 48
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%-HBr (169 p.L, 1.5 mmol) in 4 ml THF was added drop-
wise. A solid separated, which was treated with diethyl-
ether. The resulting crystalline solid was separated and
dried overnight. Yield: 287 mg (100 %); MP: 200 °C, sin-
ter. The compound contained 1.86 HBr/Mol.

[0039] (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol- 4- yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide methansulfonate

Partially amorphous

[0040] 500 mg of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H- pyrazol- 4-yl)-benzenesulfonyl]- 1 H-pyrrol- 3-
yl}-acrylamide, 10 ml of water and 1 ml methanol were
heated to 130 °C. 0.435 ml methanesulfonic acid was
added. The mixture was nearly dissolved. The mixture
was then immediately cooled in an ice bath. During cool-
ing, a brownish solid separated. The mixture was treated
with ultrasonic. Subsequently, the resulting solid was col-
lected and dried. The molar ratio of free base to meth-
anesulfonic acid was 1:0.95.

The characteristic peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in Table
6 and substantially shown in Figure 6.

Table 6: XRPD pattern of partially amorphous
(E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-

yl}-acrylamide methansulfonate comprising the
following peaks (relative intensities > 10)

2Theta I(rel)
3.9 93.9
5.9 18.8
7.8 16.5
8.4 13.3
9.8 98.1
10.2 47.6
111 334
11.7 44.2
12.2 19.8
16.5 97.3
16.9 65.1
17.6 100.0
17.9 68.2
19.3 19.3
20.1 32.9
21.5 254
22.7 65.6
234 49.1
241 60.6
25.1 38.4
25.9 31.6
26.39 43.5
27.5 63.5
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(continued)

2Theta I(rel)
28.7 12.1
30.3 15.9
Cystalline
[0041] 250 mg of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-

methyl-1H-pyrazol-4-yl)-benzenesulfonyl]- 1 H-pyrrol- 3-
yl}-acrylamide, 5 ml water, 0.5 ml methanol and 0.112
ml methanesulfonic acid were heated to 130°C for 10
min. After stirring at ambient temperature overnight the
solid was collected and dried. The molar ratio of free base
to methanesulfonic acid was 1:0.66. The characteristic
peaks of the X-ray powder diffraction pattern of this salt
are substantially summarized in Table 7 and substantially
shown in Figure 7.

Table 7: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
methansulfonate comprising thefollowing peaks
(relative intensities > 10)

2Theta I(rel)
3.9 72.0
10.2 13.2
11.1 12.9
11.6 14.2
12.2 13.7
16.4 100.0
16.9 59.1
17.4 245
19.3 20.2
20.1 27.9
21.4 22.1
21.8 10.8
223 30.0
22.4 32.6
233 514
24.1 243
251 43.1
25.8 34.7
27.2 12.9
27.4 20.1
28.7 10.4
[0042] (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-

1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide hemi ethane-1,2-sulfonate 1.00 g
(E)-N-(2- Amino- phenyl)- 3- {1-[4-(1- methyl- 1H-pyrazol-
4-yl)-benzene sulfonyl]-1H-pyrrol-3-yl}-acrylamide was
suspended in 20 mL water. 512 mg ethanedisulfonic acid
hydrate in 5 ml water was added and the suspension was
stirred for 18 h. The suspension was filtered and dried.
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An off-white solid (1.09 g) was obtained. The molar ratio
of free base to ethanesulfonic acid was 1:0.5 The char-
acteristic peaks of the X-ray powder diffraction pattern
of this salt are substantially summarized in Table 8 and
substantially shown in Figure 8.

Table 8: XRPD pattern (E)-N-(2-amino-phenyl)-3-
{1-[4-(2-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
hemi ethane-1,2-sulfonate comprising the
following peaks (relative intensities > 10)

2Theta I(rel)

7.5 27.2

11.9 16.7

13.1 12.8

16.0 100.0

17.6 19.8

19.2 20.9

21.0 21.0

22.7 63.5

235 11.2

23.9 16.3

25.1 41.2

26.2 13.3

26.4 22.0
[0043] (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-

1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide benzenesulfonate

[0044] 1.65 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl-1H-pyrazol-4-yl)-benzene  sulfonyl]-1H-pyrrol-3-
yl}-acrylamide was suspended in 30 mL water and 642
mg benzenesulfonic acid was added. The suspension
was stirred for 26 h, filtered and dried. An off-white solid
(2.04 g) was obtained. The molar ratio of free base to
benzenesulfonic acid was 1:0.99. The characteristic
peaks of the X-ray powder diffraction pattern of this salt
are substantially summarized in Table 9 and substantially
shown in Figure 9.

[0045] Table 9: XRPD pattern of (E)-N-(2-amino-
phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benze-
nesulfonyl]-1H-pyrrol-3-yl}-acrylamide benzenesul-
fonate comprising the following peaks (relative in-
tensities > 10)

2Theta I(rel)
4.3 33.2
12.4 31.7
13.7 17.7
14.2 30.6
15.1 33.8
15.4 11.3
16.0 20.8
16.7 12.2
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(continued)

2Theta I(rel)
17.1 11.4
18.7 11.4
19.1 100.0
204 49.9
22.7 63.1
23.2 254
24.3 17.7
27.3 17.1
27.6 15.8

[0046] (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-
1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide toluene-4-sulfonate

Crystalline polymorph A

[0047] 5.0 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl- 1H-pyrazol- 4- yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide was suspended in 150 mL methanol and
2.38 g p-toluensulfonic acid hydrate was added. The so-
lution was stirred for 1 h and filtered over hyflow. The
filtrate was concentrated in vacuo to a volume of 50 mL
and stirred for 2 h. The precipitate was filtered and dried.
Form A polymorph was obtained as off-white solid (5.4 g).
The characteristic peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in Table
10 and substantially shown in Figure 10.

Table 10: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph A comprising the
following peaks (relative intensities > 10)

2Theta I(rel)
7.0 82.6
9.7 10.8
9.9 18.9
12.8 44.8
13.9 16.2
14.7 39.1
15.0 27.3
15.5 11.6
17.8 12.3
18.0 14.1
18.5 24.9
18.9 15.0
19.6 87.4
19.9 100.0
20.5 18.1
20.7 16.9
21.0 20.0
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(continued)

2Theta I(rel)
22.7 36.2
22.9 235
235 19.9
245 19.8
27.0 13.9
28.1 18.7
28.6 14.0

Crystalline polymorph B

[0048] 100.0g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl- 1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide was suspended in 800 mL isopropanol. A
solution of 46.8 g p-toluensulfonic acid hydrate in 200
mL isopropanol was added and the suspension was
stirred for 22 h. The suspension was filtered and dried to
give form B polymorph as off-white solid (139.4 g). The
characteristic peaks of the X-ray powder diffraction pat-
tern of this salt are substantially summarized in Table 11
and substantially shown in Figure 11.

Table 11: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph B comprising the
following peaks (relative intensities > 10)

2Theta I(rel)
6.0 55.8
9.6 26.0
10.0 18.6
10.5 35.1
11.6 59.9
12.0 43.1
12.5 234
16.1 54.5
16.6 45.2
17.2 14.1
17.6 19.3
17.8 55.1
18.1 100.0
18.7 46.3
18.9 75.3
194 71.6
19.7 13.3
20.5 34.3
21.2 78.0
221 10.1
22.9 85.6
23.3 69.3
24.1 37.7
24.4 12.7
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(continued)

2Theta I(rel)
24.7 43.0
25.0 15.0
25.9 11.2
26.6 12.0
26.9 34.6
27.1 12.6
27.6 25.2
28.0 36.8
28.4 16.6
28.8 131
29.3 22.5
30.8 15.0
32.2 11.6
33.0 11.7

Crystalline polymorph C

[0049] 1.0 g Form B polymorph of (E)-N-(2-Amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide  toluene-4-sulfonate
was suspended in 10 mL methanol and stirred at 60°C
for 48 h. The suspension was cooled to room tempera-
ture, filtered and dried. Form C polymorph was obtained
as off-white solid (825 mg). The characteristic peaks of
the X-ray powder diffraction pattern of this salt are sub-
stantially summarized in Table 12 and substantially
shown in Figure 12.

Table 12: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph C comprising the
following peaks (relative intensities > 10)

2Theta I(rel)
8.9 83.1
11.7 100.0
13.8 22.8
14.8 24.1
154 46.3
16.7 60.2
17.8 29.3
18.9 60.2
19.6 40.4
19.8 63.4
20.3 76.9
20.5 11.2
21.2 31.6
215 42.9
21.6 59.6
22.0 31.6
22.2 10.2
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(continued)

2Theta I(rel)
23.6 27.7
24.5 11.6
25.2 12.9
25.8 125
26.8 24.8
26.9 10.9
27.7 20.1
28.4 10.0
29.1 17.6
Crystalline polymorph D

[0050] 5.0 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl- 1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide was suspended in 75 mL MIBK and 2.34
g p-toluensulfonic acid hydrate was added. The suspen-
sion was stirred for 4 h, filtered and dried. Form D poly-
morph was obtained as off-white solid (6.6 g).

The characteristic peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in Table
13 and substantially shown in Figure 13.

Table 13: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph D comprising the
following peaks (relative intensities > 10)

2Theta I(rel)
4.8 56.7
14.5 10.0
15.4 14.9
17.1 59.5
17.6 22.0
17.7 27.7
18.7 98.3
19.1 24.9
19.6 14.2
21.0 313
21.2 16.6
216 36.2
225 100.0
23.9 11.4
24.8 43.0
25.9 40.3
28.4 26.1

Crystalline polymorph E

[0051] 1.0 g Form B polymorph of (E)-N-(2-Amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide  toluene-4-sulfonate
was suspended in 9 mL methanol and 1 mL water and
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stirred at room temperature for 24 h. The suspension was
filtered and dried. Form E polymorph was obtained as
off-white solid (826 mg).

The characteristic peaks of the X-ray powder diffraction
pattern of this salt are substantially summarized in Table
14 and substantially shown in Figure 14.

Table 14: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph E comprising the
following peaks (relative intensities > 10)

2Theta I(rel)
6.6 37.7
6.9 79.7
9.5 27.1
9.7 42.5
10.0 43.3
11.0 11.6
11.6 15.7
12.8 10.6
13.0 43.6
13.7 18.0
13.9 20.6
14.3 15.9
14.6 14.0
147 23.2
14.9 16.6
15.1 10.1
15.3 15.1
16.4 10.5
18.2 10.1
18.3 26.9
18.6 26.5
19.1 39.3
195 47.8
19.8 100.0
20.1 31.8
20.4 45.8
20.7 35.7
21.0 12.1
21.3 23.7
21.8 13.9
22.1 14.1
225 14.5
22.8 255
229 17.9
231 12.3
23.3 13.5
23.9 19.6
245 215
24.7 21.1
26.5 11.5
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(continued)

2Theta I(rel)
27.1 11.1
27.8 23.3
28.0 28.1
28.6 24.1
29.6 15.2
Crystalline polymorph F
[0052] 200 mg Form A polymorph of (E)-N-(2-Amino-

phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide  toluene-4-sulfonate
was suspended in 1.8 mL ethylmethylketone and 0.2 mL
water and was stirred for 18 h. The suspension was fil-
tered and dried. Form F polymorph was obtained as off-
white solid (101 mg). The characteristic peaks of the X-
ray powder diffraction pattern of this salt are substantially
summarized in Table 15 and substantially shown in Fig-
ure 15.

Table 15: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-
yl}-acrylamidetoluene-4-sulfonate polymorph F
comprising the following peaks
(relativeintensities > 10)

2Theta I(rel)
5.3 100.0
10.5 70.0
114 10.3
15.1 18.4
18.3 19.0
18.6 85.6
18.8 55.5
19.3 11.1
204 14.0
22.6 10.6
229 42.9
233 13.7
25.0 11.2
28.0 15.3

Crystalline polymorph G

[0053] 1.00 g Form C polymorph of (E)-N-(2-Amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide  toluene-4-sulfonate
was suspended in 9 mL acetone and 1 mL water and
was stirred for 24 h. The suspension was filtered and
dried. Form G polymorph was obtained as off-white solid
(867 mg). The characteristic peaks of the X-ray powder
diffraction pattern of this salt are substantially summa-
rized in Table 16 and substantially shown in Figure 16.
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Table 16: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4- (1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph G comprising the
following peaks (relative intensities > 10)

2Theta I(rel)
6.6 100.0
8.9 16.0
9.5 36.6
9.7 31.7
10.2 13.2
10.3 10.3
115 27.9
13.0 12.6
13.2 18.5
14.3 11.2
15.1 13.8
16.4 19.3
17.0 12.6
18.3 18.6
18.6 40.1
18.9 13.2
19.2 43.2
19.4 21.0
19.8 234
20.2 324
20.4 59.3
20.7 12.4
21.0 12.1
21.7 32.2
225 11.6
22.8 22.8
23.2 17.3
244 22.3
26.4 15.3
28.1 21.8
28.5 245
28.9 145

Crystalline polymorph H

[0054] 7.0 g of (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl- 1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide (15.6 mmol) was suspended in 126 ml of
a 5:1 mixture of acetone and water. The suspension was
heated to reflux until all material was solved. The hot
solution was filtered through a glass fiber filter and the
filter was washed with 4 ml of the hot solvent mixture.
The filtrates were combined. 107 ml of the solvent was
distilled of in vacuum, while the free base crystallized
again. The precipitate was filtered of and used without
drying.
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[0055] 12.0 g of (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide (free base, 15.6 mmol) with a water con-
tent of 42 % was suspended in a mixture of 53 ml 2-
propanole and 107 ml water at room temperature. 3.6 g
of p-toluene sulfonic acid monohydrate (18.8 mmol) was
dissolved in 32 ml of 2-propanole and 8 ml of water. The
solution was added dropwise to the suspension of the
free base over a period of 1 hour. The suspension was
stirred for further 3 days at room temperature. The pre-
cipitate was filtered off, washed with 5 ml of the solvent
mixture used for the crystallization, and dried in vacuum
at40 °C for 18 hours. Yield: 9.43 g; water content by Karl
Fischer Titration: 2.7 %. The characteristic peaks of the
X-ray powder diffraction pattern of this salt are substan-
tially summarized in Table 17 and substantially shown in
Figure 17.

Table 17: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph Hcomprising the
following peaks (relative intensities > 10)

2Theta I(rel)
6.7 96.9
9.4 321
9.9 18.2
12.8 52.8
135 16.3
14.3 30.7
15.0 51.1
17.7 43.4
18.4 54.6
19.0 20.8
195 100.0
19.8 83.3
20.1 39.4
20.3 50.3
20.7 11.6
21.0 325
22.2 19.3
22.6 76.8
23.2 25.9
241 3.2
243 18.7
245 12.3
25.7 16.2
26.4 13.8
27.5 14.4
27.9 23.8
28.2 19.1
29.5 10.0
29.9 19.0
30.0 16.0
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[0056] (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-methyl-
1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide naphthalene-2-sulfonate

Crystalline polymorph A+B

[0057] 2.00 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl-1H-pyrazol-4-yl)-benzene  sulfonyl]-1H-pyrrol-3-
yl}-acrylamide was suspended in 40 mL isopropanol.
1.46 g naphthalene-2-sulfonic acid (70%) was added and
the suspension was stirred for 24 h. The suspension was
filtered, the filter cake was washed with 20 mL isopropa-
nol and dried. An off-white solid (2.72 g) was obtained.
[0058] The characteristic peaks of the X-ray powder
diffraction pattern of this salt are substantially summa-
rized in Table 18 and substantially shown in Figure 18.

Table 18: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-(4- (1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph A+B
comprising the following peaks (relative
intensities > 10)

2Theta I(rel)
4.6 100.0
7.3 18.2
9.4 14.0
13.9 14.1
14.6 10.0
15.3 54.6
15.7 22.3
17.0 20.2
17.6 20.9
18.5 64.0
18.9 414
19.6 24.4
21.3 22.4
21.9 13.4
23.8 59.2
24.2 215
25.7 16.1
25.9 14.7
26.5 13.7
27.0 11.3
27.4 15.0
27.9 12.8

Crystalline polymorph A+B

[0059] 2.00 g (E)-N-(2-Amino-phenyl)-3-(1-[4-(1-me-
thyl-1H-pyrazol-4-yl)-benzene  sulfonyl]-1H-pyrrol-3-
yl}-acrylamide was suspended in 40 mL isopropanol.
1.46 g naphthalene-2-sulfonic acid (70%) was added and
the suspension was stirred for 21 h. The suspension was
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filtered and dried. An off-white solid (2.82 g) was ob-
tained. The characteristic peaks of the X-ray powder dif-
fraction pattern of this salt are substantially summarized
in Table 19 and substantially shown in Figure 19.

Table 19: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-[1-[4- (1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph A+B
comprising the following peaks (relative
intensities > 10)

2Theta I(rel)
4.7 100.0
5.8 17.2
6.8 73.1
7.3 30.1
9.1 16.6
9.5 31.4
9.7 34.0
10.2 16.7
12.8 24.7
13.5 22.2
13.9 27.3
14.6 15.9
15.2 11.3
15.6 24.2
17.6 11.2
18.0 15.6
18.5 65.2
19.1 55.8
19.5 52.5
19.9 20.2
20.8 19.8
21.2 29.6
218 16.9
221 51.4
22.8 12.9
23.8 49.9
25.0 21.2
25.9 16.3
26.4 18.3
27.0 12.7
27.4 20.5
27.7 20.9
28.1 204
28.5 15.7

Crystalline polymorph C

[0060] 1.00 g (E)-N-(2-Amino-phenyl)-3-{1-[4-(1-me-
thyl-1H-pyrazol-4-yl)-benzene  sulfonyl]-1H-pyrrol-3-
yl}-acrylamide was suspended in 15 mL methanol. 1.46
g naphthalene-2-sulfonic acid (70%) was added and the
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solution was filtered. Seeding crystals were added to the
filtrate and the suspension was stirred for 1 h. The sus-
pension was filtered and dried. An off-white solid (1.28
g) was obtained. The characteristic peaks of the X-ray
powder diffraction pattern of this salt are substantially
summarized in Table 20 and substantially shown in Fig-
ure 20.

Table 20: XRPD pattern of crystalline (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph C
comprising the following peaks (relative
intensities > 10)

2Theta I(rel)
5.8 100.0
9.4 30.2
9.9 155
10.4 14.4
11.4 25.2
11.7 25.2
12.3 12.0
15.7 50.2
16.2 42.9
17.3 78.4
17.9 56.6
18.3 59.9
18.8 13.7
19.1 45.6
20.0 27.8
20.7 23.6
20.9 36.3
21.3 11.5
22.4 67.3
22.9 75.3
23.3 11.7
23.6 21.7
24.4 28.7
26.7 21.7
27.0 215
27.3 14.0
275 27.2
27.8 13.0
28.6 14.3

Commercial Utility

[0061] The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide salts according to this invention have valuable
pharmacological properties and effects, which make
them commercially applicable, such as e.g. they are com-
mercially utilizable by properties related with inhibiting
histone deacetylase activity and function.
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"Histone deacetylase" (HDAC) means an enzyme with
an activity towards the e-acetyl group of lysine residues
within a substrate protein. HDAC substrates are histone
H2A, H2B, H3 or H4 proteins and isoforms but substrate
proteins different to histones like, but not limited to, heat
shock protein 90 (Hsp90), tubulin or the tumor suppres-
sor protein p53 exist. In particular histone deacetylases
catalyse the hydrolysis the g-acetyl group of lysine resi-
dues within these substrate proteins, forming the free
amino group of lysine.

[0062] Inhibition of histone deacetylase by the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to this invention means inhibiting the activity
and function of one or more HDAC isoenzymes, in par-
ticular isoenzymes selected from the so far known his-
tone deacetylases, namely HDAC 1, 2, 3 and 8 (class I)
and HDAC 4, 5, 6, 7, 9 and 10 (class Il), HDAC 11 as
well as the NAD+ dependent class Il (Sir2 homologues).
In some preferred embodiments this inhibition is at least
about 50%, more preferable at least 75% and still more
preferable above 90%. Preferably, this inhibition is spe-
cific to a specific histone deacetylase class (e.g. HDAC
class | enzymes), a selection of isoenzymes of highest
pathophysiological relevance (e.g. HDAC 1, 2, 3 en-
zymes) or asingle isoenzyme (e.g. the HDAC 1 enzyme).
A histone deacetylase inhibitor in the meaning of this
invention is therefore a compound capable of interacting
with a histone deacetylase and inhibiting its activity, in
particular its enzymatic activity. In this context "head
group" defines the residues within a histone deacetylase
inhibitor responsible for interacting with the active site of
the enzyme, e.g. the Zn2* ion.

[0063] The inhibition of histone deacetylases is deter-
mined in biochemical assays of various formats and
sources of enzymatic activity. HDAC activity is used ei-
ther derived from nuclear or cellular extracts or by het-
erologous expression of defined HDAC isoenzymes in
E.coli, insect cells or mammalian cells. Since HDAC
isoenzymes are active in multiprotein complexes and
form homo- and heterodimeres, nuclear extracts derived
from human cancer cells, for example the human cervical
carcinoma cell line HelLa, are preferred. These nuclear
extracts contain class | and class Il enzymes, but are
enriched in class | enzymes. For expression of recom-
binant HDAC isoenzymes, mammalian expression sys-
tems like HEK293 cells are preferred. The HDAC isoen-
zyme is expressed as a fusion protein with an affinity tag,
like the FLAG epitope. By affinity chromatography, the
tagged protein is purified alone or in complex with en-
dogenous proteins (e.g. other HDAC isoenzmyes and
coactivators/ platform proteins). The biochemical assays
are well described and well known to persons skilled in
the art. As substrates, histone proteins, peptides derived
from histone proteins or other HDAC substrates as well
as acetylated lysine mimetics are used. One preferred
promiscuous HDAC substrate is the tripeptide Ac-NH-
GGK(Ac), coupled with the fluorophore 7-aminomethyl-
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coumarin (AMC).

[0064] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to this invention for inhibiting histone deacety-
lase activity in cells and tissues, causing hyperacetylation
of substrate proteins and as functional consequence, for
example, the induction or repression of gene expression,
induction of protein degradation, cell cycle arrest, induc-
tion of differentiation and/or induction of apoptosis.
[0065] The cellular activity of a histone deacetylase
inhibitor includes any cellular effect related to histone
deacetylase inhibition, in particular protein hyperacetyla-
tion, transcriptional repression and activation, induction
of apoptosis, differentiation and / or cytotoxicity.

[0066] The term "induction of apoptosis" and analo-
gous terms are used to identify a compound which exe-
cutes programmed cell death in cells contacted with that
compound. "Apoptosis" is defined by complex biochem-
ical events within the contacted cell, such as the activa-
tion of cysteine specific proteinases ("caspases"”) and the
fragmentation of chromatin. Induction of apoptosis in
cells contacted with the compound might not necessarily
be coupled with inhibition of cell proliferation or cell dif-
ferentiation. Preferably, the inhibition of proliferation, in-
duction of differentiation and/or induction of apoptosis is
specific to cells with aberrant cell growth. "Cytotoxicity"
in general means arresting proliferation and/or inducing
apoptotic cell death in vitro in mammalian cells, in par-
ticular human cancer cells. "Induction of differentiation”
is defined as a process of cellular reprogramming leading
to a reversible or irreversible cell cycle arrest in GO and
re-expression of a subset of genes typical for a certain
specialized normal cell type or tissue (e.g. re-expression
of milk fat proteins and fat in mammary carcinoma cells).
"Cytotoxicity" in general means arresting proliferation
and/orinducing apoptotic cell death in vitro in mammalian
cells, in particular human cancer cells.

[0067] Assays for quantification of cell proliferation,
apoptosis or differentiation are well known to experts and
state of the art. For example, metabolic activity which is
linked to cellular proliferation is quantified using the
Alamar Blue /Resazurin assay (O’Brian et al. Eur j Bio-
chem 267, 5421-5426, 2000) and induction of apoptosis
is quantified by measurement of chromatin fragmentation
with the cell death detection ELISA commercialized by
Roche. Examples for cellular assays for the determina-
tion of hyperacetylation of HDAC substrates are given
by measuring core histone acetylation using specific an-
tibodies by Western blotting, reporter gene assays using
respective responsive promoters or promoter elements
(e.g. the p21 promotor or the sp1l site as responsive el-
ement) or finally by image analysis again using acetyla-
tion specific antibodies for core histone proteins.

[0068] The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide salts according to this invention can be commer-
cially applicable due to their HDAC inhibitory, anti-prolif-
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erative and/or apoptosis inducing activity, which may be
beneficial in the therapy or prophylaxis of diseases re-
sponsive thereto, such as e.g. any of those diseases
mentioned herein.

[0069] The invention further relates to a method for
inhibiting, treating, ameliorating or preventing cellular ne-
oplasia by administration of an effective amount of a
(E)-N-(2-amino- phenyl)- 3- {1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide  salt
according to this invention to a mammal, in particular a
humaninneed of such treatment. A"neoplasia” is defined
by cells displaying aberrant cell proliferation and/or sur-
vival and/or a block in differentiation. The term "neopla-
sia" includes benign neoplasia, which is described by
hyperproliferation of cells, incapable of forming an ag-
gressive, metastasizing tumor in vivo, and, in contrast,
malignant neoplasia, whichis described by cells with mul-
tiple cellular and biochemical abnormalities, capable of
forming a systemic disease, for example forming tumor
metastasis in distant organs.

[0070] The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide salts according to this invention can be particularly
used for the treatment of malignant neoplasia, also de-
scribed as cancer, characterized by tumor cells finally
metastasizing into distinct organs or tissues. Examples
of malignant neoplasia treated with the (E)-N-(2-amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide salts according to the
present invention include solid and hematological tu-
mors. Solid tumors are exemplified by tumors of the
breast, bladder, bone, brain, central and peripheral ner-
vus system, colon, endocrine glands (e.g. thyroid and
adrenal cortex), esophagus, endometrium, germ cells,
head and neck, kidney, liver, lung, larynx and hypophar-
ynx, mesothelioma, ovary, pancreas, prostate, rectum,
renal, small intestine, soft tissue, testis, stomach, skin,
ureter, vagina and vulva. Malignant neoplasia include in-
herited cancers exemplified by Retinoblastoma and
Wilms tumor. In addition, malignant neoplasia include
primary tumors in said organs and corresponding sec-
ondary tumors in distant organs (“tumor metastases").
Hematological tumors are exemplified by aggressive and
indolent forms of leukemia and lymphoma, namely non-
Hodgkins disease, chronic and acute myeloid leukemia
(CML/AML), acute lymphoblastic leukemia (ALL), Hodg-
kins disease, multiple myeloma and T-cell lymphoma.
Also included are myelodysplastic syndrome, plasmaccell
neoplasia, paraneoplastic syndromes, cancers of un-
known primary site as well as AIDS related malignancies.
[0071] Itis to be noted that a cancer disease as well
as a malignant neoplasia does not necessarily require
the formation of metastases in distant organs. Certain
tumors exert devastating effects on the primary organ
itself through their aggressive growth properties. These
can lead to the destruction of the tissue and organ struc-
ture finally resulting in failure of the assigned organ func-
tion.
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[0072] Neoplastic cell proliferation might also effect
normal cell behaviour and organ function. For example
the formation of new blood vessels, a process described
as neovascularization, is induced by tumors or tumor me-
tastases. The (E)-N-(2-amino-phenyl)-3-[1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide salts according to this invention can be commer-
cially applicable for treatment of pathophysiological rel-
evant processes caused by benign or neoplastic cell pro-
liferation, such as but not limited to neovascularization
by unphysiological proliferation of vascular endothelial
cells.

[0073] Drug resistance is of particular importance for
the frequent failure of standard cancer therapeutics. This
drug resistance is caused by various cellular and molec-
ular mechanisms like overexpression of drug efflux
pumps, mutation within the cellular target protein or fu-
sion proteins formed by chromosomal translocations.
The commercial applicability of the (E)-N-(2-amino-phe-
nyl)- 3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide salts according to the
present invention is not limited to 15t line treatment of
patients. Patients with resistance to cancer chemother-
apeutics or target specific anti-cancer drugs can be also
amenable for treatment with these (E)-N-(2-amino-phe-
nyl)- 3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide salts for e.g. 2nd or 3rd
line treatment cycles. A prominent example is given by
acute promyelocytic leukemia patients with the PML-RA-
Ra fusion protein, resistant to standard therapy with retin-
oids. These patients can be resensitized towards retin-
oids by treatment with HDAC inhibitory drugs like the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention.

[0074] The invention further provides to a method for
treating a mammal, in particular a human, bearing a dis-
ease different to cellular neoplasia, sensitive to histone
deacetylase inhibitor therapy comprising administering
to said mammal a pharmacologically active and thera-
peutically effective and tolerable amount of a (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl- 1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salt according
to this invention. These non malignant diseases include

(i) arthropathies and osteopathological diseases
such as rheumatoid arthritis, osteoarthrtis, gout, pol-
yarthritis and psoriatic arthritis,

(i) autoimmune diseases like systemic lupus ery-
thematosus and transplant rejection,

(iii) hyperproliferative diseases such as psoriasis or
smooth muscle cell proliferation including vascular
proliferative disorders, atherosclerosis and resteno-
sis,

(iv) acute and chronic inflammatory diseases and
dermal diseases such as ulcerative colitis, Crohn’s
disease, allergic rhinitis, allergic dermatitis, cystic fi-
brosis, chronic obstructive bronchitis and asthma,
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(v) endometriosis, uterine fibroids, endometrial hy-
perplasia and benign prostate hyperplasia,

(vi) cardiac dysfunction,

(vii) inhibiting immunosuppressive conditions like
HIV infections,

(viii) neuropathological disorders like Parkinson’s
disease, Alzheimer disease or polyglutamine related
disorders, and

(ix) pathological conditions amenable to treatment
by potentiating of endogenous gene expression as
well as enhancing transgene expression in gene
therapy.

[0075] The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide salts according to the present invention may be
commercially applicable for treatment, prevention or
amelioration of the diseases of benign and malignant be-
havior as described herein, such as, for example, (hyper)
proliferative diseases and/or disorders responsive to in-
duction of apoptosis and/or disorders responsive to cell
differentiation, e.g. benign or malignant neoplasia, par-
ticularly cancer, such as e.g. any of those cancer diseas-
es described above.

[0076] Inthe context of their properties, functions and
usabilities mentioned herein, the (E)-N-(2-amino-phe-
nyl)- 3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide salts according to the
present invention are expected to be distinguished by
valuable and desirable effects related therewith, such as
e.g. by low toxicity, superior bioavailability in general
(such as e.g. good enteral absorption), superior thera-
peutic window, absence of significant side effects, and/or
further beneficial effects related with their therapeutic and
pharmaceutical suitability (e.g. solubility behaviour).
[0077] The presentinvention furtherincludes a method
for the treatment of mammals, including humans, which
are suffering from one of the abovementioned conditions,
ilinesses, disorders or diseases. The method comprises
that a pharmacologically active and therapeutically ef-
fective and tolerable amount of one or more of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to this invention, which function by inhibiting
histone deacetylases and -in general- by modulating pro-
tein acetylation, inducing various cellular effects, in par-
ticular induction or repression of gene expression, arrest-
ing cell proliferation, inducing cell differentiation and/or
inducing apoptosis, is administered to the subjectin need
of such treatment.

[0078] The invention further includes a method for
treating diseases and/or disorders responsive or sensi-
tive to the inhibition of histone deacetylases, particularly
those diseases mentioned above, such as e.g. cellular
neoplasia or diseases different to cellular neoplasia as
indicated above, in mammals, including humans, suffer-
ing therefrom comprising administering to said mammals
in need thereof a pharmacologically active and therapeu-
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tically effective and tolerable amount of one or more of
the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyra-
zol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3- yl}-acrylamide
salts according to the present invention.

[0079] The present invention further includes a thera-
peutic method useful to modulate protein acetylation,
gene expression, cell proliferation, cell differentiation
and/or apoptosis in vivo in diseases mentioned above,
in particular cancer, comprising administering to a sub-
ject in need of such therapy a pharmacologically active
and therapeutically effective and tolerable amount of one
or more of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide salts according to this invention, which function
by inhibiting histone deacetylases.

[0080] The present invention further provides a meth-
od for regulating endogenous or heterologous promotor
activity by contacting a cell with a (E)-N-(2-amino-phe-
nyl)- 3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide salt according to this in-
vention.

[0081] The invention further relates to the use of the
(E)-N-(2-amino-phenyl)-3-[1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide  salts
according to the present invention for the production of
pharmaceutical compositions which are employed for the
treatment and/or prophylaxis and/or amelioration of the
diseases, disorders, illnesses and/or conditions as men-
tioned herein.

[0082] The invention further relates to the use of the
(E)-N-(2-amino-phenyl)-3-[1-[4-(1-methyl-1H-pyrazol-4-
yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide  salts
according to the present invention for the production of
pharmaceutical compositions which are employed for the
treatment and/or prophylaxis of diseases and/or disor-
ders responsive or sensitive to the inhibition of histone
deacetylases, particularly those diseases mentioned
above, such as e.qg. cellular neoplasia or diseases differ-
ent to cellular neoplasia as indicated above.

[0083] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions having histone deacetyla-
se inhibitory activity.

[0084] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions for inhibiting or treating cel-
lular neoplasia, such as benign or malignant neoplasia,
e.g. cancer.

[0085] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions which can be used for
treating, preventing or ameliorating of diseases respon-
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sive to arresting aberrant cell growth, such as e.g. (hyper)
proliferative diseases of benign or malignant behaviour,
such as e.g. any of those diseases mentioned herein,
particularly cancer, such as e.g. any of those cancer dis-
eases described herein above.

[0086] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions which can be used for
treating, preventing or ameliorating of disorders respon-
sive to induction of apoptosis, such as e.g. any of those
diseases mentioned herein, particularly cancer, such as
e.g. any of those cancer diseases described herein
above.

[0087] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions which can be used for
treating, preventing or ameliorating of disorders respon-
sive to induction of differentiation, such as e.g. any of
those diseases mentioned herein, particularly cancer,
such as e.g. any of those cancer diseases described
herein above.

[0088] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3- {1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions which can be used for
treating, preventing or ameliorating of benign or malig-
nant neoplasia, particularly cancer, such as e.g. any of
those cancer diseases described herein above.

[0089] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions for the treatment of a dis-
ease different to a cellular neoplasia and sensitive to his-
tone deacetylase inhibitor therapy, such as the non-ma-
lignant diseases mentioned before.

[0090] The invention further relates to the use of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention for the production of
pharmaceutical compositions for inhibiting histone
deacetylase activity in the treatment of diseases respon-
sive to said inhibition or to the functional consequences
thereof.

[0091] The invention further relates to a method for
treating, preventing or ameliorating the diseases, disor-
ders, illnesses and/or conditions mentioned herein in a
mammal, in particular a human patient, comprising ad-
ministering a pharmacologically active and therapeuti-
cally effective and tolerable amount of one or more
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to the present invention to said mammal in
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need thereof.

[0092] The invention further relates to the (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according
to this invention for use in the treatment and/or prophy-
laxis of diseases, especially the diseases mentioned.
[0093] The invention further relates to pharmaceutical
compositions comprising one or more of the (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according
to this invention and a pharmaceutically acceptable car-
rier or diluent.

[0094] The present invention further relates to phar-
maceutical compositions comprising one or more of the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to this invention and pharmaceutically accept-
able auxiliaries and/or excipients.

[0095] The invention further relates to a combination
comprising one or more of the (E)-N-(2-amino-phenyl)-
3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide salts according to this inven-
tion and a pharmaceutically acceptable diluent, excipient
and/or carrier, e.g. for treating, preventing or ameliorating
(hyper)proliferative diseases of benign or malignant be-
haviour and/or disorders responsive to induction of ap-
optosis, such as, for example, benign or malignant neo-
plasia, e.g. cancer, such as e.g. any of those cancer dis-
eases described herein above.

[0096] The invention further relates to pharmaceutical
compositions according to this invention having histone
deacetylases inhibitory activity.

[0097] The invention further relates to pharmaceutical
compositions according to this invention having apopto-
sis inducing activity.

[0098] The invention further relates to pharmaceutical
compositions according to this invention having anti-pro-
liferative activity.

[0099] The invention further relates to pharmaceutical
compositions according to this invention having cell dif-
ferentiation inducing activity.

[0100] The invention further relates to the use of a
pharmaceutical composition comprising one or more of
the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyra-
zol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3- yl}-acrylamide
salts according to this invention and a pharmaceutically
acceptable carrier or diluent in the manufacture of a phar-
maceutical product, such as e.g. a commercial package,
for use in the treatment and/or prophylaxis of the diseas-
es as mentioned.

[0101] Additionally, the invention relates to an article
of manufacture, which comprises packaging material and
a pharmaceutical agent contained within said packaging
material, wherein the pharmaceutical agent is therapeu-
tically effective for inhibiting the effects of histone
deacetylases, ameliorating the symptoms of an histone
deacetylase mediated disorder, and wherein the pack-
aging material comprises a label or package insert which
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indicates that the pharmaceutical agent is useful for pre-
venting or treating histone deacetylase mediated disor-
ders, and wherein said pharmaceutical agent comprises
one or more (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyI-
1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acry-
lamide salts according to the invention. The packaging
material, label and package insert otherwise parallel or
resemble what is generally regarded as standard pack-
aging material, labels and package inserts for pharma-
ceuticals having related utilities.

[0102] The pharmaceutical compositions according to
this invention are prepared by processes which are
known per se and familiar to the person skilled in the art.
As pharmaceutical compositions, the (E)-N-(2-amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide salts of the invention (=
active compounds) are either employed as such, or pref-
erably in combination with suitable pharmaceutical aux-
iliaries and/or excipients, e.g. in the form of tablets, coat-
ed tablets, capsules, caplets, suppositories, patches
(e.g. as TTS), emulsions, suspensions, gels or solutions,
the active compound content advantageously being be-
tween 0.1 and 95% and where, by the appropriate choice
of the auxiliaries and/or excipients, a pharmaceutical ad-
ministration form (e.g. a delayed release form or an en-
teric form) exactly suited to the active compound and/or
to the desired onset of action can be achieved.

[0103] The person skilled in the art is familiar with aux-
iliaries, vehicles, excipients, diluents, carriers or adju-
vants which are suitable for the desired pharmaceutical
formulations, preparations or compositions on account
of his/her expert knowledge. In addition to solvents, gel
formers, ointment bases and other active compound ex-
cipients, for example antioxidants, dispersants, emulsi-
fiers, preservatives, solubilizers, colorants, complexing
agents or permeation promoters, can be used.

[0104] The administration of the (E)-N-(2-amino-phe-
nyl)- 3-{1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide salts, pharmaceutical
compositions or combinations according to the invention
may be performed in any of the generally accepted
modes of administration available in the art. lllustrative
examples of suitable modes of administration include in-
travenous, oral, nasal, parenteral, topical, transdermal
and rectal delivery. Oral and intravenous delivery are pre-
ferred.

[0105] For the treatment of dermatoses, the (E)-N-(2-
amino-phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-ben-
zenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts according
to this invention are in particular administered in the form
of those pharmaceutical compositions which are suitable
for topical application. For the production of the pharma-
ceutical compositions, the (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide salts of the invention (= active
compounds) are preferably mixed with suitable pharma-
ceutical auxiliaries and further processed to give suitable
pharmaceutical formulations. Suitable pharmaceutical
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formulations are, for example, powders, emulsions, sus-
pensions, sprays, oils, ointments, fatty ointments,
creams, pastes, gels or solutions.

[0106] The pharmaceutical compositions according to
the invention are prepared by processes known per se.
The dosage of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H- pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-
yl}-acrylamide salts of the invention (= active com-
pounds) is carried out in the order of magnitude custom-
ary for histone deacetylases inhibitors. Topical applica-
tion forms (such as ointments) for the treatment of der-
matoses thus contain the active compounds in a concen-
tration of, for example, 0.1-99%. The customary dose in
the case of systemic therapy (p.o.) may be between 0.03
and 60 mg/kg per day, (i. v.) may be between 0.03 and
60 mg/kg/h. In another embodiment, the customary dose
in the case of systemic therapy (p.o.) is between 0.3 and
30 mg/kg per day, (i. v.) is between 0.3 and 30 mg/kg/h.
The choice of the optimal dosage regime and duration
of medication, particularly the optimal dose and manner
of administration of the active compounds necessary in
each case can be determined by a person skilled in the
art on the basis of his/her expert knowledge.

[0107] Depending upon the particular disease, to be
treated or prevented, additional therapeutic active
agents, which are normally administered to treat or pre-
vent that disease, may optionally be coadministered with
the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyra-
zol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3- yl}-acrylamide
salts according to the present invention. As used herein,
additional therapeutic agents that are normally adminis-
tered to treat or prevent a particular disease are known
as appropriate for the disease being treated.

[0108] For example, the (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide salts according to this invention
may be combined with one or more standard therapeutic
agents or radiation used for treatment of the diseases as
mentioned before.

[0109] Thus, in one particular embodiment the
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
according to this invention may be combinded with one
or more art-known anti-cancer agents, such as e.g. with
one or more art-known chemotherapeutic and/or target
specific anti-cancer agents as described below, and/or
radiation.

[0110] Examples of known chemotherapeutic anti-
cancer agents frequently used in combination therapy
include, but not are limited to (i) alkylating/carbamylating
agents such as Cyclophosphamid (Endoxan®), Ifosfa-
mid (Holoxan®), Thiotepa (Thiotepa Lederle®), Melpha-
lan (Alkeran®), or chloroethylnitrosourea (BCNU); (ii)
platinum derivatives like cis-platin (Platinex® BMS),
oxaliplatin or carboplatin (Cabroplat® BMS); (iii) antimi-
totic agents / tubulin inhibitors such as vinca alkaloids
(vincristine, vinblastine, vinorelbine), taxanes such as
Paclitaxel (Taxol®), Docetaxel (Taxotere®) and analogs
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as well as new formulations and conjugates thereof,
epothilones such as Epothilone B (Patupilone®), Azae-
pothilone (Ixabepilone®) or ZK-EPO, a fully synthetic
epothilone B analog; (iv) topoisomerase inhibitors such
as anthracyclines (exemplified by Doxorubicin / Adriblas-
tin®), epipodophyllotoxines (examplified by Etoposide /
Etopophos®) and camptothecin and camptothecin ana-
logs (exemplified by Irinotecan / Camptosar® or Topote-
can / Hycamtin®); (v) pyrimidine antagonists such as 5-
fluorouracil (5-FU), Capecitabine (Xeloda®), Arabinosyl-
cytosine / Cytarabin (Alexan®) or Gemcitabine (Gem-
zar®); (vi) purin antagonists such as 6-mercaptopurine
(Puri-Nethol®), 6-thioguanine or fludarabine (Fludara®)
and finally (vii) folic acid antagonists such as methotrex-
ate (Farmitrexat®) or premetrexed (Alimta®).

[0111] Examples of target specific anti-cancer drug
classes used in experimental or standard cancer therapy
include but are not limited to (i) kinase inhibitors such as
e.g. Imatinib (Glivec®), ZD-1839 / Gefitinib (Iressa®),
Bay43-9006 (Sorafenib), SU11248 / Sunitinib (Sutent®)
or OSI-774 /Erlotinib (Tarceva®); (ii) proteasome inhibi-
tors such as PS-341 / Bortezumib (Velcade®); (iii) heat
shock protein 90 inhibitors like 17-allylaminogeldanamy-
cin (17-AAG); (iv) vascular targeting agents (VTAS) like
combretastin A4 phosphate or AVE8062 / AC7700 and
anti-angiogenic drugs like the VEGF antibodies, such as
Bevacizumab (Avastin®), or KDR tyrosine kinase inhib-
itors such as PTK787 / ZK222584 (Vatalanib); (v) mon-
oclonal antibodies such as Trastuzumab (Herceptin®) or
Rituximab (MabThera / Rituxan®) or Alemtuzumab
(Campath®) or Tositumab (Bexxar®) or C225/Cetuxi-
mab (Erbitux®) or Avastin (see above) as well as mutants
and conjugates of monoclonal antibodies, e.g. Gemtu-
zumab ozogamicin (Mylotarg®) or Ibritumomab tiuxetan
(Zevalin®), and antibody fragments; as well as mutants
and conjugates of monoclonal antibodies and antibody
fragments; (vi) oligonucleotide based therapeutics like
G-3139 /Oblimersen (Genasense®); (vii) Toll-like recep-
tor / TLR 9 agonists like Promune®, TLR 7 agonists like
Imiquimod (Aldara®) or Isatoribine and analogues there-
of, or TLR 7/8 agonists like Resiquimod as well as im-
munostimulatory RNA as TLR 7/8 agonists; (viii) pro-
tease inhibitors (ix) hormonal therapeutics such as anti-
estrogens (e.g. Tamoxifen or Raloxifen), anti-androgens
(e.g. Flutamide or Casodex), LHRH analogs (e.g. Leu-
prolide, Goserelin or Triptorelin) and aromatase inhibi-
tors.

[0112] Other known target specific anti-cancer agents
which can be used for combination therapy include ble-
omycin, retinoids such as all-trans retinoic acid (ATRA),
DNA methyltransferase inhibitors such as the 2-deoxy-
cytidine derivative Decitabine (Docagen®) and 5-Azacy-
tidine, alanosine, cytokines such as interleukin-2, inter-
ferons such as interferon a2 or interferon-y, death recep-
tor agonists, such as TRAIL, DR4/5 agonistic antibodies,
FasL and TNF-R agonists, and finally histone deacety-
lase inhibitors different to the (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
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pyrrol-3-yl}-acrylamide salts s according to this invention
such as SAHA, PXD101, MS275, MGCD0103, Dep-
sipeptide / FK228, NVP-LBH589, NVP-LAQ824, Valproic
acid (VPA) and butyrates.

[0113] Asexemplary anti-cancer agents for use in com-
bination with the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-me-
thyl- 1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide salts according to this invention in the co-
therapies mentioned herein any of the following drugs may
be mentioned, without being restricted thereto, 5 FU, ac-
tinomycin D, ABARELIX, ABCIXIMAB, ACLARUBICIN,
ADAPALENE, ALEMTUZUMAB, ALTRETAMINE,
AMINOGLUTETHIMIDE, AMIPRILOSE, AMRUBICIN,
ANASTROZOLE, ANCITABINE, ARTEMISININ, AZATHI-
OPRINE, BASILIXIMAB, BENDAMUSTINE, BEVACIZU-
MAB, BEXXAR, BICALUTAMIDE, BLEOMYCIN, BORT-
EZOMIB, BROXURIDINE, BUSULFAN, CAMPATH,
CAPECITABINE, CARBOPLATIN, CARBOQUONE,
CARMUSTINE, CETRORELIX, CHLORAM- BUCIL,
CHLORMETHINE, CISPLATIN, CLADRIBINE, CLO-
MIFENE, CYCLOPHOSPHAMIDE, DACARBAZINE, DA-
CLIZUMAB, DACTINOMYCIN, DAUNORUBICIN, DECIT-
ABINE, DESLORELIN, DEXRAZOXANE, DOCETAXEL,
DOXIFLURIDINE, DOXORUBICIN, DROLOXIFENE,
DROSTANOLONE, EDELFOSINE, EFLORNITHINE,
EMITEFUR, EPIRUBICIN, EPITIOSTANOL, EPTAPLA-
TIN, ERBITUX, ERLOTINIB, ESTRAMUSTINE, ETOPO-
SIDE, EXEMESTANE, FADROZOLE, FINASTERIDE,
FLOXURIDINE, FLUCYTOSINE, FLUDARABINE,
FLUOROURACIL, FLUTAMIDE, FORMESTANE, FO-
SCARNET, FOSFESTROL, FOTEMUSTINE, FULVES-
TRANT, GEFITINIB, GENASENSE, GEMCITABINE,
GLIVEC, GOSERELIN, GUSPERIMUS, HERCEPTIN,
IDARUBICIN, IDOXURIDINE, IFOSFAMIDE, IMATINIB,
IMPROSULFAN, INFLIXIMAB, IRINOTECAN, IXABEPI-
LONE, LANREOTIDE, LETROZOLE, LEUPRORELIN,
LOBAPLATIN, LOMUSTINE, LUPROLIDE, MELPHA-
LAN, MERCAPTOPURINE, METHOTREXATE, ME-
TUREDEPA, MIBOPLATIN, MIFEPRISTONE, MILTEFO-
SINE, MIRIMOSTIM, MITOGUAZONE, MITOLACTOL,
MITOMYCIN, MITOXANTRONE, MIZORIBINE, MOTEX-
AFIN, MYLOTARG, NARTOGRASTIM, NEBAZUMAB,
NEDAPLATIN, NILUTAMIDE, NIMUSTINE, OCTRE-
OTIDE, ORMELOXIFENE, OXALIPLATIN, PACLITAXEL,
PALIVIZUMAB, PATUPILONE, PEGASPARGASE, PEG-
FILGRASTIM, PEMETREXED, PENTETREOTIDE, PEN-
TOSTATIN, PERFOSFAMIDE, PIPOSULFAN, PIRARU-
BICIN, PLICAMYCIN, PREDNIMUSTINE, PROCAR-
BAZINE, PROPAGERMANIUM, PROSPIDIUM CHLO-
RIDE, RALOXIFEN, RALTITREXED, RANIMUSTINE,
RANPIRNASE, RASBURICASE, RAZOXANE, RITUXI-
MAB, RIFAMPICIN, RITROSULFAN, ROMURTIDE,
RUBOXISTAURIN, SARGRAMOSTIM, SATRAPLATIN,
SIROLIMUS, SOBUZOXANE, SORAFENIB,
SPIROMUSTINE, STREPTOZOCIN, SUNITINIB,
TAMOXIFEN, TASONERMIN, TEGAFUR, TEMOPOR-
FIN, TEMOZOLOMIDE, TENIPOSIDE, TESTOLAC-
TONE, THIOTEPA, THYMALFASIN, TIAMIPRINE, TO-
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POTECAN, TOREMIFENE, TRAIL, TRASTUZUMAB,
TREOSULFAN, TRIAZIQUONE, TRIMETREXATE,
TRIPTORELIN, TROFOSFAMIDE, UREDEPA, VALRU-
BICIN, VATALANIB, VERTEPORFIN, VINBLASTINE,
VINCRISTINE, VINDESINE, VINORELBINE, VORO-
ZOLE and ZEVALIN.

[0114] The anti-cancer agents mentioned herein
above as combination partners of the (E)-N-(2-amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide salts according to this
invention are meant to include pharmaceutically accept-
able derivatives thereof, such as e.qg. their pharmaceuti-
cally acceptable salts.

[0115] The person skilled in the art is aware on the
base of his/her expert knowledge of the kind, total daily
dosage(s) and administration form(s) of the additional
therapeutic agent(s) coadministered. Said total daily dos-
age(s) can vary within a wide range.

[0116] In practicing the present invention and depend-
ing on the details, characteristics or purposes of their
uses mentioned above, the (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide salts according to the present in-
vention may be administered in combination therapy sep-
arately, sequentially, simultaneously, concurrently or
chronologically staggered (such as e.g. as combined unit
dosage forms, as separate unit dosage forms, as adja-
cent discrete unit dosage forms, as fixed or non-fixed
combinations, as kit-of-parts or as admixtures) with one
or more standard therapeutics, in particular, art-known
anti-cancer agents (chemotherapeutic and/or target spe-
cific anti-cancer agents), such as e.g. any of those men-
tioned above.

[0117] Inthis context, the present invention further re-
lates to a combination comprising a first active ingredient,
which is at least one (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol-3-
yl}-acrylamide salt according to this invention, and a sec-
ond active ingredient, which is at least one art-known
standard therapeutic, for example an art-known anti-can-
cer agent, such as e.g. one or more of those mentioned
herein above, for separate, sequential, simultaneous,
concurrent or chronologically staggered use in therapy,
such as e.g. in therapy of any of those diseases men-
tioned herein.

[0118] Theterm "combination" according to this inven-
tion may be present as a fixed combination, a non-fixed
combination or a kit-of-parts.

[0119] A "fixed combination" is defined as a combina-
tion wherein the said first active ingredient and the said
second active ingredient are present together in one unit
dosage or in a single entity. One example of a "fixed
combination” is a pharmaceutical composition wherein
the said first active ingredient and the said second active
ingredient are present in admixture for simultaneous ad-
ministration, such as in a formulation. Another example
of a "fixed combination" is a pharmaceutical combination
wherein the said first active ingredient and the said sec-
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ond active ingredient are presentin one unitwithout being
in admixture.

[0120] A 'kit-of-parts” is defined as a combination
wherein the said first active ingredient and the said sec-
ond active ingredient are present in more than one unit.
One example of a "kit-of-parts" is a combination wherein
the said first active ingredient and the said second active
ingredient are present separately. The components of
the kit-of-parts may be administered separately, sequen-
tially, simultaneously, concurrently or chronologically
staggered.

[0121] The present invention further relates to a phar-
maceutical composition comprising a first active ingredi-
ent, which is at least one (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide salt according to this invention,
and a second active ingredient, which is at least one art-
known anti-cancer agent, such as e.g. one or more of
those mentioned herein above, and, optionally, a phar-
maceutically acceptable carrier or diluent, for separate,
sequential, simultaneous, concurrent or chronologically
staggered use in therapy, such as e.g. in therapy of dis-
eases responsive or sensitive to the inhibition of histone
deacetylases, particularly (hyper)proliferative diseases
and/or disorders responsive to induction of apoptosis,
such as e.g. any of those diseases mentioned herein,
like benign or malignant neoplasia, especially cancer,
particularly any of those cancer diseases described
above.

[0122] The present invention further relates to a com-
bination product comprising

a.) at least one (E)-N-(2-amino-phenyl)-3-{1-[4-(1-
methyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyr-
rol-3-yl}-acrylamide salt according to this invention
formulated with a pharmaceutically acceptable car-
rier or diluent, and

b.) at least one art-known anti-cancer agent, such
ase.g.one or more ofthose mentioned herein above,
formulated with a pharmaceutically acceptable car-
rier or diluent.

[0123] The presentinvention further relates to a kit-of-
parts comprising a preparation of a first active ingredient,
which is a (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3- yl}-acryla-
mide salt according to this invention, and a pharmaceu-
tically acceptable carrier or diluent; a preparation of a
second active ingredient, which is an art-known anti-can-
cer agent, such as one of those mentioned above, and
a pharmaceutically acceptable carrier or diluent; for si-
multaneous, concurrent, sequential, separate or chron-
ologically staggered use in therapy. Optionally, said kit
comprises instructions for its use in therapy, e.g. to treat
diseases responsive or sensitive to the inhibition of his-
tone deacetylases, such as e.g. cellular neoplasia or dis-
eases different to cellular neoplasia as indicated above,
particularly cancer, such as e.g. any of those cancer dis-
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eases described above.

[0124] The present invention further relates to a com-
bined preparation comprising at least one (E)-N-(2-ami-
no- phenyl)- 3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benze-
nesulfonyl]-1H-pyrrol-3-yl}-acrylamide salt according to
this invention and at least one art-known anti-cancer
agent for simultaneous, concurrent, sequential or sepa-
rate administration.

[0125] Inthis connection, the present invention further
relates to combinations, compositions, formulations,
preparations or kits according to the present invention
having histone deacetylases inhibitory activity.

[0126] Also in this connection, the present invention
further relates to combinations, compositions, formula-
tions, preparations or kits according to the presentinven-
tion having anti-(hyper)proliferative and/or apoptosis in-
ducing activity.

[0127] Inaddition, the presentinvention further relates
to a method for treating in combination therapy diseases
responsive or sensitive to the inhibition of histone
deacetylases, such as e.g. those mentioned above, e.g.
(hyper)proliferative diseases and/or disorders respon-
sive to induction of apoptosis, like cancer, in a patient
comprising administering a combination, composition,
formulation, preparation or kit as described herein to said
patient in need thereof.

[0128] Inaddition, the presentinvention further relates
to a method for treating diseases responsive or sensitive
to the inhibition of histone deacetylases, such as e.g.
cancer, in a patient comprising administering in combi-
nation therapy separately, simultaneously, concurrently,
sequentially or chronologically staggered a pharmaceu-
tically active and therapeutically effective and tolerable
amount of a pharmaceutical composition, which compris-
es a (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyra-
zol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3- yl}-acrylamide
salt according to this invention and a pharmaceutically
acceptable carrier or diluent, and a pharmaceutically ac-
tive and therapeutically effective and tolerable amount
of one or more art-known anti-cancer agents, such as
e.g. one or more of those mentioned herein, to said pa-
tient in need thereof.

[0129] Infurther addition, the presentinvention relates
to a method for treating, preventing or ameliorating (hy-
per)proliferative diseases and/or disorders responsive to
induction of apoptosis, such as e.g. benign or malignant
neoplasia, e.g. cancer, particularly any of those cancer
diseases mentioned herein, in a patient comprising ad-
ministering separately, simultaneously, concurrently, se-
quentially or chronologically staggered to said patient in
need thereof an amount of a first active compound, which
is a (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-pyra-
zol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3- yl}-acrylamide
salt according to the present invention, and an amount
of at least one second active compound, said at least
one second active compound being a standard thera-
peutic agent, particularly at least one art-known anti-can-
cer agent, such as e.g. one or more of those chemother-
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apeutic and target-specific anti-cancer agents mentioned
herein, wherein the amounts of the first active compound
and said second active compound result in a therapeutic
effect.

[0130] Inyet further addition, the present invention re-
lates to a method for treating, preventing or ameliorating
(hyper)proliferative diseases and/or disorders respon-
sive to induction of apoptosis, such as e.g. benign or
malignant neoplasia, e.g. cancer, particularly any of
those cancer diseases mentioned herein, in a patient
comprising administering a combination according to the
present invention.

[0131] Inaddition, the presentinvention further relates
to the use of a composition, combination, formulation,
preparation or kit according to this invention in the man-
ufacture of a pharmaceutical product, such as e.g. acom-
mercial package or a medicament, for treating, prevent-
ing, or ameliorating diseases responsive or sensitive to
the inhibition of histone deacetylases, particularly those
diseases mentioned herein, such as e.g. benign or ma-
lignant neoplasia, particularly cancer.

[0132] The present invention further relates to a com-
mercial package comprising one or more (E)-N-(2-ami-
no- phenyl)- 3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benze-
nesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts of the
present invention together with instructions for simulta-
neous, concurrent, sequential or separate use with one
or more chemotherapeutic and/or target specific anti-
cancer agents, such as e.g. any of those mentioned here-
in.

[0133] The present invention further relates to a com-
mercial package consisting essentially of one or more
(E)-N-(2-amino- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol-
4-yl)-benzenesulfonyl]-1H-pyrrol-3-yl}-acrylamide salts
ofthe presentinvention as sole active ingredient together
with instructions for simultaneous, concurrent, sequential
or separate use with one or more chemotherapeutic
and/or target specific anti-cancer agents, such as e.g.
any of those mentioned herein.

[0134] The present invention further relates to a com-
mercial package comprising one or more chemothera-
peutic and/or target specific anti-cancer agents, such as
e.g. any of those mentioned herein, together with instruc-
tions for simultaneous, concurrent, sequential or sepa-
rate use with one or more (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H-pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide salts according to the present in-
vention.

[0135] The compositions, combinations, preparations,
formulations, kits or packages mentioned in the context
of the combination therapy according to this invention
may also include more than one of the (E)-N-(2-amino-
phenyl)-3-{1-[4-(1-methyl-1H-pyrazol-4-yl)-benzenesul-
fonyl]-1H-pyrrol-3-yl}-acrylamide salts according to this
invention and/or more than one of the art-known anti-
cancer agents mentioned.

[0136] The first and second active ingredient of a com-
bination or kit-of-parts according to this invention may be
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provided as separate formulations (i.e. independently of
one another), which are subsequently brought together
for simultaneous, sequential, separate or chronologically
staggered use in combination therapy; or packaged and
presented together as separate components of a com-
bination pack for simultaneous, concurrent, sequential,
separate or chronologically staggered use in combina-
tion therapy.

[0137] The type of pharmaceutical formulation of the
first and second active ingredient of a combination or kit-
of-parts according to this invention can be similar, i.e.
both ingredients are formulated in separate tablets or
capsules, or can be different, i.e. suited for different ad-
ministration forms, such as e.g. one active ingredient is
formulated as tablet or capsule and the other is formu-
lated for e.g. intravenous administration.

[0138] The amounts of the first and second active in-
gredients of the combinations, compositions or kits ac-
cording to this invention may together comprise a thera-
peutically effective amount for the treatment, prophylaxis
or amelioration of a disease responsive or sensitive the
inhibition of histone deacetylases, such as, for example,
one of those diseases mentioned herein, e.g. benign or
malignant neoplasia, particularly cancer, like any one of
those cancer diseases mentioned herein.

[0139] In addition, the (E)-N-(2-amino-phenyl)-3-
{1-[4-(1- methyl- 1H- pyrazol- 4-yl)-benzenesulfonyl]- 1H-
pyrrol-3-yl}-acrylamide salts according to the present in-
vention can be used in the pre- or post-surgical treatment
of cancer.

[0140] Infurther addition, the (E)-N-(2-amino-phenyl)-
3- {1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfonyl]-
1H-pyrrol-3-yl}-acrylamide salts according to the present
invention can be used in combination with radiation ther-
apy, in particular in sensitization of cancer patients to-
wards standard radiation therapy.

[0141] A combination according to this invention can
refer to a composition comprising both the (E)-N-(2-ami-
no- phenyl)- 3-{1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benze-
nesulfonyl]-1H-pyrrol-3-yl}-acrylamide salt(s) according
to this invention and the other active anti-cancer agent
(s) in a fixed combination (fixed unit dosage form), or a
medicament pack comprising the two or more active in-
gredients as discrete separate dosage forms (non-fixed
combination). In case of a medicament pack comprising
the two or more active ingredients, the active ingredients
are preferably packed into blister cards which are suited
for improving compliance.

[0142] Each blister card preferably contains the med-
icaments to be taken on one day of treatment. If the med-
icaments are to be taken at different times of day, the
medicaments can be disposed in different sections on
the blister card according to the different ranges of times
of day at which the medicaments are to be taken (for
example morning and evening or morning, midday and
evening). The blister cavities for the medicaments to be
taken together at a particular time of day are accommo-
dated in the respective range of times of day. The various
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times of day are, of course, also put on the blister in a
clearly visible way. It is also possible, of course, for ex-
ample to indicate a period in which the medicaments are
to be taken, for example stating the times.

[0143] The daily sections may represent one line of
the blister card, and the times of day are then identified
in chronological sequence in this column.

[0144] Medicaments which must be taken together at
a particular time of day are placed together at the appro-
priate time on the blister card, preferably a narrow dis-
tance apart, allowing them to be pushed out of the blister
easily, and having the effect that removal of the dosage
form from the blister is not forgotten.

Claims

1. A salt of (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-
1H- pyrazol- 4- yl)-benzenesulfonyl]- 1H- pyrrol- 3-
yl}-acrylamide selected from the group consisting of
the hydrobromide, methansulfonate, hemi ethane-
1,2-disulfonate, benzenesulfonate, toluenesul-
fonate and 2-naphthalenesulfonate.

2. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol-3-yl}-acr-
ylamide methansulfonate salt according to claim 1
inits polymorphicform A, characterized by the pow-
der X-ray diffraction peaks, including but not limited
to: 3.9, 16.4 and 16.9 = 0.1 (°26).

3. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol-3-yl}-acr-
ylamide hemi ethane-1,2-disulfonate salt according
to claim 1 in its polymorphic form A, characterized
by the powder X-ray diffraction peaks, including but
not limited to: 16.0, 22.7 and 25.1 = 0.1 (°20).

4. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-yl}-acr-
ylamide benzenesulfonate salt according to claim 1
inits polymorphicform A, characterized by the pow-
der X-ray diffraction peaks, including but not limited
to: 19.1, 20.4 and 22.7 = 0.1 (°26).

5. The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol-3-yl}-acr-
ylamide toluenesulfonate salt according to claim 1
in any of the following polymorphic forms:

polymorphic form A, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 7.0, 19.6 and 19.9 = 0.1 (°26);
polymorphic form B, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 18.1, 21.2 and 22.9 = 0.1 (°26);
polymorphic form C, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
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ited to: 8.9, 11.7 and 20.3 + 0.1 (°26);
polymorphic form D, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 17.1, 18.7 and 22.5 = 0.1 (°26);
polymorphic form E, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 6.9, 13.0 and 19.8 = 0.1 (°26).
polymorphic form F, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 5.3, 10.5 and 18.6 = 0.1 (°26);
polymorphic form G, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 6.6, 19.2 and 20.4 = 0.1 (°26); and
polymorphic form H, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 6.7, 19.5 and 19.8 = 0.1 (°26).

The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-yl}-acr-
ylamide 2-naphthalenesulfonate salt according to
claim 1 in any of the following polymorphic forms:

polymorphic form A+B, characterized by the
powder X-ray diffraction peaks, including but not
limited to: 4.6, 18.5 and 23.8 = 0.1 (°26);
polymorphic form A+B, characterized by the
powder X-ray diffraction peaks, including but not
limited to: 4.7, 6.8 and 18.5 = 0.1 (°26); and
polymorphic form C, characterized by the pow-
der X-ray diffraction peaks, including but not lim-
ited to: 5.8, 17.3 and 22.9 = 0.1 (°26).

The (E)-N-(2-amino-phenyl)-3-{1-[4-(1-methyl-1H-
pyrazol-4-yl)-benzenesulfonyl]- 1H-pyrrol- 3-yl}-acr-
ylamide salts according to any of claims 1 to 7 for
use in the treatment of diseases.

A pharmaceutical composition comprising one or
more of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-me-
thyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-
yl}-acrylamide salts according to any of claims 1 to
7 together with customary pharmaceutical excipi-
ents, diluents and/or carriers.

Use of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-me-
thyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-
yl}-acrylamide salts according to any of claims 1 to
7 for the manufacture of pharmaceutical composi-
tions for treating, preventing or ameliorating benign
and/or malignant neoplasia, such as e.g. cancer.

Use of the (E)-N-(2-amino-phenyl)-3-{1-[4-(1-me-
thyl-1H-pyrazol-4-yl)-benzenesulfonyl]-1H-pyrrol-3-
yl}-acrylamide salts according to any of claims 1 to
7 for the manufacture of pharmaceutical composi-
tions for treating diseases responsive or sensitive to
inhibition of histone deacetylase activity.
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11. A method for treating, preventing or ameliorating hy-

perproliferative diseases of benign or malignant be-
haviour and/or disorders responsive to induction of
apoptosis, such as, for example, benign or malignant
neoplasia, e.g. cancer, in a patient comprising ad-
ministering to said patient a therapeutically effective
and tolerable amount of a (E)-N-(2-amino-phenyl)-
3-{1-[4-(1- methyl- 1H- pyrazol- 4- yl)-benzenesulfo-
nyl]-1H-pyrrol-3-yl}-acrylamide salt according to any
of claims 1to 7.
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Figure 1: XRPD pattern of partially amorphous (E)-N-(2-amino-phenyl)-3-

{1-[4- (1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-
acrylamide
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Figure 2: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-

{1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
polymorph A
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Figure 3:

polymorph B

XRPD pattern of crystalline
(1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3 -yl}-acrylamide

(BE) -N- (2-amino-phenyl) -3-{1-[4-
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Figure 4: XRPD pattern of (E)-N-(2-amino-phenyl)-3-{1-[4-(l-methyl-1H-

pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide

monohydrochloride
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Figure 5: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
(1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
dihydrochloride
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Figure 6: XRPD pattern of partially amorphous (E)-N-(2-amino-phenyl)-3-
{1-{4- (1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-
acrylamide methansulfonate

27



EP 2100 882 Al

STOE Powder Diffraction System Réntgeniabor Dr. Ermrich Q3-Feb-0B
7030
5000 -
BTG -
i
;" 4000
3000 ' \
| e
I Vil

N y

o l| |

45 a0 1240 e Ridd 24.0

Figure 7: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
{1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
methansulfonate
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Figure 8: XRPD pattern of (E)-N-(2-amino-phenyl)-3-{1-[4-(1l-methyl-1H-
pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide hemi ethane-
1,2-sulfonate
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Figure 9: XRPD pattern of (E)-N-{(2-amino-phenyl)-3-{1-[4-(1l-methyl-1H-
pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide

benzenesulfonate
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Figure 10: XRPD pattern of crystalline
{1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide

toluene-4-sulfonate polymorph A
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Figure 11: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
(1—methy1-1H-pyrazol-4-y1)-benzenesulfonyl]-1H—pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph B
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Figure 12: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-1[4-
(1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph C
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Figure 13: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
(1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
toluene-4-gulfonate polymorph D
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Figure 14: XRPD pattern of crystalline (E)-N-{(2-amino-phenyl)-3-{1-[4-
(1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph E
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Figure 15: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
{1-methyl-1H-pyrazol-4-vyl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph F
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Figure 16: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
{1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph G
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Figure 17: XRPD pattern of crystalline (E)-N-(2-amino-phenyl) -3-{1-[4-
(1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
toluene-4-sulfonate polymorph H
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FPigure 18: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
(l1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph A+B
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Figure 19: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-I[4-
(1-methyl-1lH-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
naphthalene-2-gulfonate polymorph A+B

STOE Powder Diffraction Sys15m| Rontgenlabor Dr. Ermrich 04-Feb-08
€0
FO0i3 |
500,
;: 4006
s | ,%
i | l ,
! }! f ]U ]l "E | i[j‘\ ‘\ fp ‘ﬁl
2000 , ¥l
Ol LR
i
1906 i UJ"\*J \,\/lw M\
I ! | e
. l I, II | !I |l| [
a0 182 fiek 240 R0 BLG Frama

Figure 20: XRPD pattern of crystalline (E)-N-(2-amino-phenyl)-3-{1-[4-
(1-methyl-1H-pyrazol-4-yl) -benzenesulfonyl] -1H-pyrrol-3-yl}-acrylamide
naphthalene-2-sulfonate polymorph C

34



E=N

EPO FORM 1503 03.82 (P04E07)

9

European Patent
Office

EP 2100 882 Al

PARTIAL EUROPEAN SEARCH REPORT
which under Rule 63 of the European Patent Convention EP 08 00 4568

Application Number

shall be considered, for the purposes of subsequent
proceedings, as the European search report

Munich

9 June 2008

DOCUMENTS CONSIDERED TO BE RELEVANT
GCategory Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X,D |WO 2006/097474 A (ALTANA PHARMA AG [DE]; [1-11 INV.
MAIER THOMAS [DE]; BAER THOMAS [DE]; C07D231/12
BECKERS TH) 21 September 2006 (2006-09-21) A61K31/4155
* pages 32-33 * A61P35/00
* page 109; example 7 * A61P37/00
TECHNICAL FIELDS
SEARCHED (IPC)
Co7D
A61K
A61P
INCOMPLETE SEARCH
The Search Division considers that the present application, or one or more of its claims, does/do
not comply with the EPC to such an extent that a meaningful search into the state of the art cannot
be carried out, or can only be carried out partially, for these claims.
Claims searched completely :
Claims searched incompletely :
Claims not searched :
Reason for the limitation of the search:
see sheet C
Place of search Date of completion of the search Examiner

Gutke, Hans-Jiirgen

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

: theory or principle underlying the invention

after the filing date

: document cited in the application

T
E : earlier patent document, but published on, or
D
L

: document cited for other reasons

& : member of the same patent family, corresponding

document

35




EP 2100 882 Al

0 ) Eur.opean Patent INCOMPLETE SEARCH Application Number
.) Office SHEET C EP 08 00 4568

Although claim 11 is directed to a method of treatment of the
human/animal body (Article 53(c) EPC), the search has been carried out
and based on the alleged effects of the compound/composition.

36



EPO FORM P0459

EP 2100 882 Al

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 08 00 4568

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

09-06-2008
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2006097474 A 21-09-2006 AU 2006224553 Al 21-09-2006
CA 2599538 Al 21-09-2006
KR 20070116626 A 10-12-2007
NO 20075051 B 08-10-2007

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

37



EP 2100 882 Al

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

US 4960787 A [0013]
US 6432999 B [0013]

Non-patent literature cited in the description

Strahl ; Ellis. Nature, 2000, vol. 403, 41-45 [0002]
Marks et al. Nature Cancer Rev, 2001, vol. 1,
194-202 [0003] [0004]

Ruijter et al. Biochem.J., 2003, vol. 370, 737-749
[0003]
Khochbin et al.
162-166 [0003]
Verdin et al. Trends Gen, 2001, vol. 19, 286-293
[0003]

Gao etal. JBiol Chem, 2002, vol. 277, 25748-25755
[0003]

Fischle et al. Mol Cell, 2002, vol. 9, 45-47 [0003]
von Lint et al. Gene Expression, 1996, vol. 5,
245-253 [0003] [0003]

Mitsiades et al. Proc Natl Acad Sci, 2004, vol. 101,
540 [0003]
Johnstone ;
[0003]
Kramer et al. Trends Endocrin Metabol, 2001, vol.
12, 294-300 [0004] [0005]

Murata et al. Hum Mol Genet, 2001, vol. 10,
1071-1076 [0004]

He et al. Nat genet, 1998, vol. 18, 126-135 [0004]
Dhordain et al. Nuceic Acid Res, 1998, vol. 26,
4645-4651 [0004]

Wang et al. Proc Natl Acad Sci USA, 1998, vol. 95,
10860-10865 [0004]

Lagger et al. Embo J., 2002, vol. 21, 2672-2681
[0004]

Zhu et al. Cancer cell, 2004, vol. 5, 455-463 [0004]
Sandoretal. BritishJ Cancer, 2000, vol. 83, 817-825
[0005]
Munster et al.
[0006]
Alemenara et al.
1331-1343 [0007]
Nimmanapalli et al.
5126-5135 [0007]
Kim et al. Cancer Res., 2003, vol. 63, 7291-7300
[0007]

Curr Opin Gen Dev, 2001, vol. 11,

Licht. Cancer Cell, 2003, vol. 4, 13-18

Cancer Res., 2001, vol. 61, 8492
Leukemia, 2002, vol. 16,

Cancer Res., 2003, vol. 63,

38

WO 0138322 A [0014]
WO 2006097474 A [0015] [0017] [0018]

George et al. Blood online, 28 October 2004 [0007]
Yang et al. Cancer Res., 2000, vol. 60, 6890-6894
[0007]

Nakayama et al.
1789-1796 [0007]
Miller et al. J Med Chem, 2003, vol. 46, 5097-5116
[0008]

Haggarty et al. Proc natl Acad Sci USA, 2003, vol.
100, 4389-4394 [0008]

Plekarz etal. Blood, 2001, vol. 98, 2865-2868[0010]
Kelly etal. J. Clin. Oncol., 2005, vol. 23, 3923-3931

Lab Invest, 2000, vol. 80,

[0010]
Mishra et al. J Clin Invest, 2003, vol. 111, 539-552
[0011]
Reilly et al. J. Immunol., 2004, vol. 173, 4171-4178
[0011]

Chung et al. Mol Therapy, 2003, vol. 8, 707-717
[0011]

Nishida et al. Arthritis & Rheumatology, 2004, vol.
50, 3365-3376 [0011]

Leoni et al. Proc Natl Acad Sci USA, 2002, vol. 99,
2995-3000 [0011]

Steffan etal. Nature, 2001, vol. 413, 739-743 [0011]
Hockly etal. Proc Nat/ Acad Sci USA, 2003, vol. 100
(4), 2041-6 [0011]

Mai. Journal Med.Chem., 2004, vol.
1098-1109 [0013]

Ragno et al. Journal Med.Chem., 2004, vol. 47 (5),
1351-1359 [0013]

Journal Med. Chem., 2003, vol. 46 (24), 5097-5116
[0014]

Journal Med. Chem., 2003, vol. 46 (4), 512-524
[0014]

Journal Med. Chem., 2003, vol. 46 (5), 820-830
[0014]

Current Opinion Drug Discovery, 2002, vol. 5,
487-499 [0014]

O'Brian et al. Eur j Biochem, 2000, vol. 267,
5421-5426 [0067]

47 (5),



	bibliography
	description
	claims
	drawings
	search report

